The frequent employment of a pile of plates in experiments relating to polarization suggests, as a mathematical problem of some interest, the determination of the mode in which the intensity of the reflected light, and the intensity and degree of polarization of the transmitted light, are related to the number of the plates, and, in case they be not perfectly transparent, to their defect of transparency.
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according as the light is polarized in or perpendicularly to the plane o f incidence. In the case of perfect transparency, we may in imagination make abstraction of the substance of the plates, and state the problem as follow s:-There are 2 mp arallel surfaces (m bein plates) on which light is incident, and at each of which a given fraction p of the light incident upon it is reflected, the remainder being trans mitted ; it is required to determine the intensity of the light reflected from or transmitted through the system, taking account of the re flexions, infinite in number, which can occur in all possible ways. This problem, the solution of which is of a simpler form than that of the general case of imperfect transparency, might be solved by a particular method.
As, however, the solution is comprised in that of the problem which arises when the light is supposed to be partially absorbed, I shall at once pass on to the latter.
In consequence of absorption, let the intensity of light traversing a plate be reduced in the proportion of 1 to 1-qdx in passing over the elementary distance dx within the plate. L a plate, and therefore T sec i' the length of the path o f the light within it. Then, putting for shortness g-qTseei'-. . . . .
. . (3)
1 to g will be the proportion in which the intensity is reduced by * In order that the intensity may he measured in this simple way, which saves trouble in the problem before us, we must define the intensity of the light trans mitted across the first surface to mean what would be the intensity if the light were to emerge again into air across the second surface without suffering loss by absorption, or by reflexion at that surface. absorption in a single transit. The light reflected by a plate will be made up of that which is reflected at the first surface, and that which suffers 1, 3, 5, &c. internal reflexions. If the intensity of the inci dent light be taken as unity, the intensities of these various portions will be which is in general less than 1, but becomes equal to 1 in the limiting case of perfect transparency, in which case 1. The values of g} i, and q in any case being supposed known, formulae (1), (2), (3), (4), (5) determine r and , which may now therefore be supposed known. The problem therefore is reduced to the following:-There are m parallel plates of which each reflects and transmits given fractions r, t of the light incident upon i t : light of intensity unity being incident on the system, it is required to find the intensities of the reflected and refracted light.
Let these be denoted by <p(m),
Consider a system of m + n plates, and imagine these grouped into two systems, of m and n plates respectively. The incident light being represented by unity, the light (f>(m) will be reflected from the first group, and \p(m) will be transmitted. Of the latter the fraction \p(n) will be transmitted by the second group, and < p ( n) reflected. Of the latter th \^(m) will be transmitted by the first group, and (p(m) 
We get from ( From the nature of the problem, m and n are positive integers, and it is only in that case that the functions < p, 0 , as hitherto defined, have any meaning. We may, however, contemplate functions 0, 0 of a continuously changing variable, which are defined by the equa tions (6) and ( 7) ; and it is evident that if we can find such functions, they will in the particular case of a positive integral value of the variable be the functions which we are seeking.
In order that equations (6), (7) may hold good for a value zero of one of the variables, suppose n, we must have 0 (0 )= 0 , 0 (0 )= 1 . The former of these equations reduces (9) for w = 0 to an identical equation. Differentiating (9) with respect to n, and after differen tiation putting n -0, we find But ( 8) was derived, not from (7 ) directly, but from (7 ) squared; and on extracting the square root of both sides of ( 12), we must choose that sign which shall satisfy ( 7), and therefore we must take the sign + , as we see at once on putting 0 . The equation ( The Table shows that while the amount of light transmitted at the polarizing angle by a pile of a considerable number of plates is mate rially reduced by a defect of transparency, its state of polarization is somewhat improved. This result might be seen without calculation. For while no part of the transmitted light which is polarized perpen dicularly to the plane of incidence underwent reflexion, a large part of the transmitted light polarized the other way was reflected an even number of tim es; and since the length of path of the light within the absorbing medium is necessarily increased by reflexion, it follows that a defect of transparency must operate more powerfully in redu cing the intensity of light polarized in, than of light polarized perpen dicularly to the plane of polarization. But the Table also shows that a far better result can be obtained, as to the perfection o f the polari-zation of the transmitted light, without any greater loss of illumination, by employing a larger number of plates of a more transparent kind.
Let us now confine our attention to perfectly transparent plates and consider the manner in which the degree of polarization of the transmitted light varies with the angle of incidence.
The degree of polarization is expressed by the ratio of ^ to ^ which for brevity will be denoted by x . When x = l there is no polarization; when x = 0 the polarization is perfect, in a plane perpendicular to the plane of incidence. Now ^ (which is used to denote or \p2 as the case may be) is given in terms of by one of the equations (20) This memoir is the continuation of one on the calculus of symbols
